Study system
The 12 sierras surveyed in this study were located between Mar del Plata (37 o (36) . These sierras are part of the Tandilian orographic system (lower Paleozoic), which comprises about 24 isolated hills up to ~500 m in altitude. The study sierras ranged in area from 13 to 2100 ha (table S1), and each sierra was located between 0.8 and 9.1 km from its nearest neighbor. This range of area and isolation is typical of the entire orographic system. Sierra size was uncorrelated with proximity to other sierras, reducing the likelihood of spatial autocorrelation confounding results (13) . The region has a temperate climate, with warm summers (mean January temperature 20.8 o C) and mild winters (mean July temperature 5.2 o C). The sierras typically include three main habitats: a gentle rocky basal slope dominated by diverse shrubs, herbs, and geophytes; a barely-vegetated steep scarp; and a flat top with a mosaic of exposed bedrock and loessic patches dominated by grasses. The most abundant insect-pollinated plant families present in the sierras are the Asteraceae, Apiaceae, Fabaceae, and Scrophulariaceae, whereas the flower-visitor assemblage predominantly comprises Hymenoptera, followed by Diptera, Coleoptera, and Lepidoptera (13) . The sierras are nested within an intensively-managed agricultural matrix, dominated by soybean, sunflower, wheat, corn, potato and canola, in a landscape that was a natural grassland mosaic prior to cultivation. The sierras support a rich flower-visitor community (13) , despite intensive apiculture with European honey bees (Apis mellifera) in the surrounding matrix.
We conducted fieldwork during the 2007-2008 flowering season (October-April). On each sierra, we sampled 0.5 ha on a north-facing rocky slope about 200 m from the edge of the nearest agricultural field. These sun-exposed slopes exhibit the highest plant diversity among the sierra habitats. Within each 0.5 ha area, we established two parallel 100-m transects, 50 m apart, along which we set 10 permanent 1-m radius plots, five plots per transect, approximately 25 m apart. We identified all blooming angiosperm species within each plot, and identified and counted all flower visitors that contacted floral sexual organs during a 15-min period. All plots from a given sierra were sampled consecutively between 09:00 and 18:00 h. We conducted observations on two sierras per day, and each sierra was sampled an average of 10 times throughout the flowering season, at two-week intervals. In total, we accumulated 318 h of observations, distributed over 127 days. Plant species that received no pollinator visits were excluded from analysis. Individual animals observed to visit flowers were morphotyped and identified with the aid of a reference collection and specialist help. Flower visitors (hereafter "pollinators") that could be identified to species or genus accounted for 52 or 80% of all individuals, respectively. For simplicity, here we refer to all morphospecies as species.
Data analysis
Our first hypothesis was that the loss of interactions with decreasing sierra size was nonrandom, i.e. that certain interactions would be progressively lost from the network. To test this, we analyzed interaction "nestedness", i.e. the extent to which plant-pollinator interactions (and also plant/animal species) in a smaller sierra comprised a proper subset of interactions (or species) that were present in the next largest sierra. Presence and absence of interactions (and species) across the sierras was summarized in a binary matrix, with rows representing interactions (or plant or animal species) and columns identifying sierras. The nestedness of these matrices was then tested using the Nestedness metric based on Overlap and Decreasing Fill (NODF) of Almeida-Neto et al. (20) , implemented in the ANINHADO package (37) . We selected NODF from among the many nestedness indices (38) , because it allows the separate estimation of nestedness among rows or columns in addition to matrix-wide; and among either rows or columns arrayed by criteria other than decreasing marginal sums (20) , such as sierra size. We calculated NODF for the presences of plant-pollinator interactions, plant species, and pollinator species among sierras (i.e., columns) ordered by decreasing sierra size, as this relates directly to the inferred gradient of habitat reduction. Each observed index was compared with a distribution of expected indices based on 1000 randomly-generated matrices according to two null models: (i) reassignment of presences with equal probability to any cell within the matrix, and (ii) reassignment of presences to a given cell proportional to the average of the respective row and column marginal probabilities (20) . The first model preserves the total number of occurrences, but otherwise randomizes the original structure of the meta-community, whereas the second model incorporates some original structure by distinguishing among widespread and restricted interactions or species, and between sierras rich or poor in interactions or species. Observed NODFs (X´s) were Z-transformed, /SD, where and SD are the mean and standard deviation, respectively, of a randomly-generated distribution. Z-scores allow both testing of observed nestedness against an expected normal probability density distribution, with mean = 0 and SD = 1, and comparison of observed nestedness among binary matrices of different shape and completeness (20) .
After establishing that interactions were lost non-randomly, we aimed to determine whether any traits of an interaction predisposed it to be lost more rapidly from the network. The two traits we examined were interaction frequency (how commonly the interaction between a given plant and pollinator was observed in a given sierra) and degree of generalization (how dependent the interacting species pair was on that specific interaction). We asked, for each sierra, whether these two traits of an interaction explained its ubiquity (the most ubiquitous interactions being those observed in the most sierras). For each plantpollinator interaction in each pollination web (i.e., focal sierra), we defined ubiquity as the proportion of all other sampled sierras in which that interaction was observed, excluding the focal sierra (i.e., from 0 to 11, divided by 11). Interaction frequency was estimated as the (log 10 ) number of individual flower visitors to a particular plant species observed during the study at a focal sierra. Thus, at each sierra we pooled observations from the ten permanent plots over all sampling dates. The degree of generalization of an interaction was defined as the average number of species with which each species involved in an interaction interacted at a focal sierra. For example, in the most specialized (i.e., least generalized) interactions, the two partners (plant and pollinator) interacted only with each other (i.e., degree of generalization = 1). To factor out influences of web size and connectance on these traits and to make results among sierras comparable, we standardized interaction frequency and degree of generalization according to / , where and are the minimum and maximum values among all interactions recorded at a given sierra. Thus, for each sierra, relative (i.e., standardized) interaction frequency and degree of generalization varied between 0, for the most infrequent or specialized interaction, and 1, for the most frequent and generalized interaction.
For each sierra, we quantified the strength of the relationship between interaction ubiquity and its predictors (interaction frequency and degree of generalization) using the regression coefficients from a binomial generalized linear model (with a logit link function) (39) . To account for any potential collinearity between predictors, we repeated these analyses using partial regression coefficients (i.e., the independent effect of each predictor, holding the effect of the other predictor constant) from a model that included both predictors (traits). Because of overdispersion, we fitted our models using quasi-likelihood (39) .
Our second hypothesis was that the strength of this relationship between the ubiquity of an interaction and its traits (i.e., interaction frequency or degree of generalization) within sierras ( fig. S1 ) would weaken with sierra size. The rationale for this was that networks in small sierras should have been already depleted of their most susceptible interactions, with only the abundant, ubiquitous interactions remaining plus some less-ubiquitous, perhaps facultative interactions that might occur at any frequency and have any degree of generalization. Thus, to determine whether the dependence of interaction ubiquity on interaction frequency and degree of generalization varied with sierra size, we regressed the simple and partial regression coefficients above against sierra size. All linear models were conducted using the glm and lm functions in the base package of R v. 2.10.1 (40) .
Although there was no association between sierra size and proximity to other sierras (13), it is theoretically possible that the results we present here could be confounded by spatial autocorrelation among the sierras (for example, if a species with a disproportionate effect on network structure could only disperse among sites that were close together). To control for any such possibilities, we re-ran the linear models, which tested whether the strength of the trait-ubiquity relationships changed with sierra size, using a simultaneous autoregression conducted in SAM v.4.0 (41). This form of regression model explicitly incorporates the spatial relationship between pairs of sites, and can thereby test for a relationship between two or more variables after controlling for spatial proximity (42) . We found that the relationships presented here (Fig. 2) were robust after controlling for spatial association (table S3) .
Also, weakening of the relationships between ubiquity and the two interaction traits, frequency and degree of generalization, as sierra size decreases, could simply reflect lower variability of the predictors (i.e., before standardization) in the smallest sierras. However, the coefficient of variation (CV) of interaction frequency varied inversely with (log 10 ) sierra size (F 1,10 = 6.34, P = 0.03; table S2), whereas the CV of interaction degree showed no trend (F 1,10 = 0.24, P = 0.64). Thus, the relationships reported in Fig.2 were not artifacts of positive size-correlated changes in the range of values of the two predictors.
Finally, our results suggested that many interactions forming the core of the network in larger sierras were present but were not part of the core in smaller sierras. Therefore, for these ubiquitous interactions (defined here as those occurring at least in six of the 12 sierras) we assessed the hypothesis that they were displaced from the web core (i.e., they demonstrated a loss of centrality) with decreasing sierra size. Loss of centrality would imply that these interactions show a decrease in frequency and degree of generalization, within each sierra, as sierra size decreases. To test this, we ran two general linear mixed models (39), where we considered (log 10 ) sierra size as a predictor of relative (i.e., standardized) interaction frequency or degree of generalization. Interaction and sierra identity were both included as random, grouping factors (to determine how sierra size affected, on average, each given interaction, and to control for the non-independence of interactions within a sierra). Although for these tests we considered ubiquitous interactions to be those occurring in at least 50% of the sierras (68 out of a total of 1170 interactions), the significance and strength of the results of this analysis ( fig. S6) were not affected by the use of a more stringent definition of ubiquity (i.e., those interactions present in 7, 8, 9, 10, 11 or 12 sierras). These hierarchical models were conducted using the lme4 package (43) in the R environment v. 2.10.1 (40) .
SOM Text

Missing interactions
Mutualistic interactions are temporally variable, and "missing interactions" could appear during some other year or within a season at times when the observer was not in the field (44) . However, the problem of interactions not being sampled is common to all empirical food-web and mutualist-network studies (e.g., the datasets used in 26, 29, 45) . A few studies have attempted to quantify the turnover of individual network interactions through time (46, 47) , and some papers have suggested the use of rarefaction curves to estimate the number of missing links (48, 49) . However, it is not yet clear whether rarefaction curves for interactions can be interpreted in the same way as for species. For instance, the finding that four years of sampling only detected 50% of estimated interaction diversity in a desert pollination network suggests that asymptotic diversity estimators may actually overestimate the number of interaction links (48) . It is known, however, that some emergent properties of mutualistic networks, such as nestedness and connectance, seem to asymptote quickly with increasing sampling intensity, and are therefore less affected by web sampling effort (16, 46, 50) .
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Fig. S2. Z-transformed
Nestedness metric based on Overlap and Decreasing Fill (NODF) of pollination interactions (I), and plant (P) and animal (A) species involved in the pollination networks of 12 sierras ordered by decreasing area, based on two alternate null models. Z > 1.96 or < -1.96 (dotted lines) indicates significantly (P < 0.05) greater or lower nestedness, respectively, than null expectations based on (A) completely random assignment of presences to any cell within the matrix and (B) assignment of presences to any cell in proportion to the average of its row and column probabilities (20) . Fig. S3 . Pearson´s correlations (r + 95% CI´s) between interaction frequency and degree of generalization for each of the 12 sierras regressed against sierra area. Individual correlations whose confidence intervals do not overlap the dotted line differ significantly from zero. Solid lines and summary statistics indicate that the relationship between the two interaction traits increased marginally with sierra area. Fig. S4 . The dependence on sierra size of the relationship between interaction ubiquity and interaction (A) frequency and (B) degree of generalization. Dependence is represented by the partial regression coefficients (β partial + 95% CI´s) from binomial generalized linear models conducted for each of the 12 sierras, which account for any collinearity between the predictors. Individual coefficients whose respective confidence intervals do not overlap the dotted line differ significantly from zero. Solid lines and summary statistics indicate that the relationships between ubiquity and each interaction trait increase significantly with sierra area. . Spearman´s correlations (r + 95% CI´s) between plant and animal specialization (i.e., degree) in each of the 12 sierras regressed against sierra area. Solid lines and summary statistics indicate that the association between plant and animal degree of generalization becomes, on average, less negative with increasing sierra size, i.e. interactions become more asymmetric in smaller sierras. Fig. S6 . The dependence on sierra size of the relative (i.e., standardized) interaction (A) frequency and (B) degree of generalization shown by the ubiquitous interactions (i.e., interactions occurring in at least 50% of the surveyed sierras). Values are adjusted means + SEM based on general linear mixed models that considered (log 10 ) sierra size as a predictor of relative interaction frequency or degree of generalization. Interaction and sierra identity were both included as random, grouping factors. Solid lines and summary statistics indicate that these ubiquitous interactions increase significantly their frequency of interaction and degree of generalization with sierra area. Table S3 . Results of simultaneous autoregressions (SAR´s) testing for a relationship between (log-transformed) area of the focal sierra and (A) interaction frequency ( Fig. 2A ) and (B) interaction degree of generalization (Fig. 2B) . In both cases, addition of spatial association to the model improved fit (reduced AICc and increased r 2 ) compared with ordinary least squares (OLS), but the effect of area remained significant after controlling for spatial autocorrelation. 
A. Interaction frequency
